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NMPUMEHEHUS

Ot naptHepoB nporpammsbl Natural Gas STAR

USING HOT TAPS FOR IN SERVICE PIPELINE CONNECTIONS

NMPUMEHEHUE METOOA FOPAYEN BPE3KU MNMPU
OBCNYXUBAHUU OEUCTBYHOLLUX TA30MNMPOBOOOB

[a3onepekaymBaoLLM KOMMaHUAM AOCTAaTOYHO YacTo B TeYeHWe rofa Ans pacluMpPeHns Un yCoBepLIEHCTBOBaHUS
CBOEM TPaHCMOPTHON CUCTeMbl HEOBXOAUMO CTPOUTL HOBbIE OTBOALI Ha TpybonpoBoaax. Elle HeagaBHO oGecrnedeHvie
Ge3onacHol Bpeskn TpeboBarno NepekpbITUsA y4acTka cucTeMbl U copoca rasa B aTMocdepy. Takasi npoueaypa,
Ha3blBaeMasi BPe3Koii C NnepekpbITUeM, CBA3aHa C 3MUCCUEN MeTaHa, NMoTepei TOBapHOro rasa, CoKpalleHVEM ero
npoaax, HeyoobcTBamMm Ans NOTPebuTenNs, pacxodamiy Ha dBaKyaLuio CTapblx YacTei TpyGonposoaa.

[opsivas Bpeska (Bpeska noa AaBfeHneM) - 3TO anbTepHaTnBa, No3BOSAOLLAA NOACOEANHATL OTBOAbI 6€3 OCTaHOBKM
TPaHCMOPTUPOBKN NPUPOAHOIo rada no Tpybonpoeoay. MNpouenypa ropsiyert Bpesku BKIHOYAET YCTAaHOBKY OTBOAA U
3aBVXKKN CHapPY>Xu OENCTBYOLLIEro TpyOONpoBoaa, Bbipe3aHne OTBEPCTUSA B CTEHKE TPyObl BHYTpY OTBOAA U yaaneHve
oparmeHTa CTEHKM Yepe3 3aaBWkKKy. [opsyvan Bpeska NnpeaoTBpaLlaeT NoTepo TOBAPHOrO rasa, SMUCCUI0 METaHa 1
YCTpaHSAET nepepbiBbl B CHabXeHUN NoTpeduTens rasom.

XoTsa Bpeska noA AaBneHneM - MeTo He HOBbIW, NMOCNeaHNe YCOBEPLUEHCTBOBAHUS €r0 TEXHOMOMM NO3BONSAKT
NpeofoneTb CIOXHOCTU U HEONPEOENEHHOCTH, KOTOpbIE ONepaTopbl, BO3MOXHO, UCMbITbIBANu paHblue. Pag
rasonepekadmBaroLmx komnaHun - naptHepoB Natural Gas STAR - coobLLatoT 0 YacTOM NPUMEHEHMMN rOpsivYei BPe3KU:
HebornbLUne paboTbl NPOBOASTCSA NOYTK KaXdbl AeHb, kKpynHasa Bpeska (6onee 12 atorimos (0,3 M)) - ABa-Tpu pasa B
rog.

MpumeHsas meTog ropsiden Bpesku, naptHepbl Natural Gas STAR goGunuchb CokpalleHnsa aM1Uccum MeTaHa u
yBeNuYeHus NpmbbInn. AKOHOMKSA rasa B LIeNIOM TakoBa, YTO NOfyvYeHHasi OT Hee NpubbiNb AOCTATOMHA AN NMOKPbITUSA
pacxo4oB Ha BCE HOBblE OTBOAbI AENCTBYHOLLMX ra3onpoBoaoB. CpoK OKYNnaemMoCTu ropsymx Bpe3oK YacTo HacTynaet

He3ameanuTensHo.

MeTtoa O6bem O6bem Opyras Kanutanb- | [Opyrue Cpok

COKpaLLeHUs1 | COKOHOMIIEHHOTO | C3KOHOMIEH- | 3KOHOMMUSA, $ Hble 3aTpartbl’, | OKynaemocTy,
noTtepb rasa rasa, Horo rasa, $/ 3aTparhbl, $ $/ron Mec.
Tbic.dyT.}/ron rog

(Tbic. M*/ron)

MpumeHeHne
MeToda ropsiyen 24 400 73 3207? 6 840° 36 200 43 000 12
Bpesku’

' CpegHerofoBble 3KOHOMUSA 1 3aTpaTthl paccumntaHbl Ans 320 ropsymx Bpesok (pasHoro AMameTpa) B rof.
2 Mpwu ueHe rasa $3/Tbic. yT.2 ($106/TbiC. M°).

® VIHepTHble rasbl.

* Opyrue 3aTpatbl BKMKOYAOT 3KCMyaTaumio, 06CnyxnBaHne u CTOUMOCTb YCIYr MO KOHTPaKTY.

HacTtoswmn JOKYMEHT - OAMH M3 OTYETOB cepun "OnbIT NpuMeHeHus", pa3paboTtaHHon EPA B coTpyaHuyecTBe ¢
ra3oBoOK OTpacsibio B pamkax npoektoB nporpammbl Natural Gas STAR.



B cuctemax TpaHCNoOpTMPOBKM 1 pacnpeaeneHnsi NPUpogHOro rasa 4acto
BO3HMKaET HeOBXOOUMOCTb AEMOHTaXa UMK pacLUMpPEHNs CYLLECTBYHOLLNX
TpyOGONPOBOAOB, YCTAHOBKN HOBbIX UMM OTPEMOHTMPOBAHHbIX 3a4BWKEK,
nogcoeauHeEHNs JOMOMHNUTENbHBIX OTBOAOB, MPOBeAeHMs 06CNyXMBaHUSA
U YCTPaHEHUS aBapUIHbIX CUTyaunin. PaHblue 06bIMHOM NPaKTUKON ObINo
nepekpbITUe yyacTka CUCTEMbI MPY MOHTaXKe 0TBOAa, BbIBPOC rasa us
MepeKpbITOro yvacTtka, npogyBka TpybonpoBoAa MHEPTHBIM ra3oM Ans
obecneveHus 6esonacHocTy pabor.

I'Ipou,e,u,ypa BbIMOJTHEHNA BPE3KN C NEepeEKPbITUEM MNMPaKTU4YeCKMN OanHaKoBa
ana pasiinyHbIX JaBneHun B cucteme. B rasonpoBogax C BbICOKMM
OasrnieHnem Onda n3ondaumm yvactka pr6or|poso,u,a 3aKpbIiBakOTCA
onuxanwime 3aaBMKKY, pPAAOM C HAMMN 3abuBatoTCsl AOMNONHUTENbHbIE
I'Ip06KI/I Ona npenorspalleHna yTedek rasa un obecneyeHust 6e3onacHocTh B
30HE MNepeKpbITUA. B cuctemax ¢ HU3KMM gaBrneHnem ﬂeperbIBaeMblVI
Y4acCTOK, KaK npaswuiio, ropas3fgo Kopo4e. BmecTto 3aKpbITUA COCEOHUX
3aaBuXeK NCNOoJ1b3YHTCA ﬂpO6Kl/I HenocpencTtBeHHO Mo MeCTy BPE3KW. B
oboux Clny4adx ra3 n3 nepeKkpbiToro y4acTtka BbllyCKaeTcd, U NTIMHUA
npoayBaeTcA.

MpuMeHeHWe BPe3KkM C NePEKPLITUEM HAHOCUT Kak 9KOHOMMUYECKUI, TaK U
akonornyeckuit ywepb. Mas, BbiNyLLEHHbIV U3 NEPEKPLITOrO y4acTka,
0O3Ha4aeT NOTEPSIHHbIA TOBAPHbIN ra3 1 yBEeNMYeHNe 3MUCCUN METaHa.
Kpome Toro, BbIBOA U3 CTPOS y4acTka TpybonpoBoga MOXET NpepBaThb
NnocTynrneHne rasa k notpedutento. Hanprumep, Bpeska ¢ NnepekpbITUEM Ha
CTanbHOWM NUHUK TpebyeT OT o4HOro 40 Tpex 1 bonee AHEen NpocTos
rasonpoBofa ¥ BO3MOXHOIO NpekpalleHns JoCTaBk/ rasza notpeburento B
OOMosHeHne K BbIbpocaM MeTaHa B aTtMocdepy.

lopsiyas Bpeska - 3TO anbTepHaTBHAs TEXHOMOrMS, NO3BONSALLLAA CTPOUTb
0TBOAbI Ha razonpoBofe NnoAd AasneHvem 6e3 Boibpoca rasa B atmocdepy.
lopsuyto BpesKy Takke Ha3blBaKT JIMHENHOW BPE3KOW UIN BPE3KOM Nnog
AaBneHnem. YTo BKIHOYaeT yCTaHOBKY OTBOLOB, CBEPSIEHNE OTBEPCTUI B
AencTBytoLem TpybonpoBoge 6e3 0CTaHOBKM TPAHCMOPTUPOBKM rasa u ero
notepb. lopsvasi Bpeska no3BonsieT MOHTUPOBaTb OTBOAb!, BHYTPUTPYOHbIE
YCTPOWCTBA, MOCTOSIHHbIE 1 BPEMEHHbIE BGannackl, a Takke NogroTaBnMeaTb
TpybonpoBOA K PEMOHTY.

CyLliecTtByeT 06opygoBaHMe Ang ropsyert Bpe3ku ans BCeX pa3mepoB Tpyo,
MaTtepuarosB, YPOBHEW AaBMNEHWI, NMPUMEHSIEMbIX B TPAHCMOPTHBIX U
pacnpenenuTenbHbix cuctemax. OcHoBHoe obopyaoBaHune Ans
CTaHAAPTHOW ropsiyelt BPe3Kku BKITIOYAET CBEPIIUIbHYHO (3EHKEPHYHO)
MaLUVHy, UTUHT-TPOVHKK U 3aaBwkKy. OnucaHne obopynoBaHus
NpUBEAEHO HUXKE M NokasaHo Ha puc. 1.



% 3eHKepHasi MawmrHa. 3eHKkepHas MallMHa COCTOUT U3 MEXaHU4eCcKoro
TENEeCKONNYECKOro LUTOKA, HECYLLIEro PeXYLLMN MHCTPYMEHT. PexyLimnn
WHCTPYMEHT C LEHTPMPOBaHHbIM CBEPIIOM AeNaeT KOHTPOIbHOE
oTBepcTue B TpyDe Ansi LEHTPOBKM 3eHKepa, KOTOPbIV Bblpe3aeTt
doparMeHT CTEHKN TPyObI.

* ®utuHr. lNogcoeagnHeHne K Tpybe NnpomcxoouT B npeaenax UTuHra,
KOTOPbIM MOXET CITY>XUTb NMPOCTO NPMBapPEHHbIN NaTpyboK Ans
HeborbLuoro, Hanpumep, B 1 atonm (2,54 cm), OTBETBEHNS Ha Tpybe
©onbLIoro guameTpa, Unm pasbeMHasa MygTa-TPOHUK, Koraa
OTBETBIIEHME MMEET TOT Xe pasmMep, YTO U OcHOBHasi Tpyba. TponHUK
MOMHOCTbIO OKpYXaeT Tpyby n, Byayun npmBapeH, obecneyunBaeT
MEXaHUYECKYH0 N30NALMI0 MEXAY OTBETBIIEHUEM U HECYLLEN TPYOOW.

* 3agBukka. 3afBukka Npu ropsyeit Bpeske MOXeT ObiThb Kak
BrokupyloLLIeR, Tak 1 ynpasnsaoLein Ans HoBoro coeanHeHus. OHa
[0IMKHa NMO3BOMATL M3bATUE dparmMeHTa CTeHKM TPyGbl, NOCMNe TOro Kak
OH OyneT BblpesaH 3eHkepoM. Bo3MOXHO NpuUMeHeHUe 3afBUKeK C
LLIAPOBLIM KINarnaHoM Unu LUMBepHbIM BEHTUMNEM, HO He C NMPOBKOBLIM
KpaHOM 1 He C NMOBOPOTHOW 3aCNOHKOM.

Puc. 1: Cxema o6opynoBaHus Ans ropsayen Bpe3ku

3eHKkepHasi MallnHa
YNnoTHeHune

3aaBukka

LLIToK pexyLlero MHCTpyMeHTa
3eHkep

LleHTpupytoee ceeprio
BbipesaHHbIN

dparMmeHT
CTEHKU TpyObl

\I'IonHooxsaTHbM
e T e CDI/ITVIHF

CBapHble LWBbI

NemoyHuk: IPSCO




Puc. 2 nnntoctpmpyeT obLwmii cny4dan npowecca ropsider Bpesku. Ero
OCHOBHbIE 3Tanbl:

1. YcrtaHoBKka puTuHra Ha TpybonpoBos C MCNONb30BaHNEM CBapK (CTarb),
KpenneHns 6ontamu (4yryH), CKNenku (Nnactuk) M yCTaHOBKA 3a[BVKKN.

2. YcrtaHoBKa 3€HKepHOﬁ MalUMHbl Ha NOCTOAHHYHO 3aCITOHKY.

3. HenocpeacTBeHHO Bpeska, NyTeM Bbipe3aHus oparMeHTa CTeHKM TpyObl
Yyepes OTKPbITYIO 3acnoHKy. CneumansHoe YCTPONCTBO yaepKuBaeT
Bblpe3aHHbIN hparMeHT. sbatue pparmeHTa yepes 3acroHky, Kotopasi
rocre 3Toro 3aKpbIBaeTCs.

4. CHATME 3eHKepHON MalUUHbI U NPUCOEAUHEHVE OTBOAA K TPybOonpoBoay.
Mocre NpoayBKK 3acrioHKa OTKPLIBAETCS, M OTBOZ 3arnyckaeTcs B
aKcnnyatauuto.

Puc. 2: Cxema npouecca ropsiuen Bpe3Kku

MHorocnoviHas
3aABWKKa

[lononHuTenbHbIN

Hactpoiika [emoHcTpaums 3aBepLueHne
BPE3KU npolecca Bpesku nonepeyHon Bpe3ku B

marucTpanbHblii
Tpy6onposoa

LleHTpupytoLlee ceepno
yAepXuBaeT Bblpe3aHHbI
- dparMeHT CTeHKN TpyObI
UemoyHuk: T.D. Williamson Inc.

Fopﬂqaﬂ Bpe3Ka MOXeT ObITb ocyLlecTBlieHa BepTUKasribHO, rOpu3OHTallbHO
unu nog noobImM yrnom, ecrnin oCTtato4HO MecCTa OJ1A YCTaHOBKU 3aBUXKU,
(bVITl/IHra n 3eHKepHOl7I MaLUUHbI. COBpeMeHHbIe TEXHOJ10IMN NO3BOJIAKT
Oenartb BPE3KM Ha BCEX TUMax pr6OI'IpOBO,EI,OB C pas3nnyHbiMn
anameTpamu, npu nobbIX AaBNeHusIX, B pa3HOO6pa3HbIX KOMOUHaUusIX,
naxe npu coeanHeHnn ctapbiX N HOBbIX pr6. COBpeMeHHOG obnervyeHHoe
O60pyﬂ,OBaHMe NO3BOJIAET BbIMOJTHATL FOPAYYH BPE3Ky OQHOMY onepartopy,
6e3 JONONHUTENbHbIX erne>|<el7| n apmMmartypbl.

AmepukaHckun MHetutyT Hedtn (API), AmepukaHckasa Accoumnaums
NrxeHepoB MexaHukoB (ASME) v apyrue opraHusauum npegocTtaBnsaoT
PYKOBOACTBA MO BbINOMHEHNO 1 6e30MacHOCT CBapOYHbIX paboT Ha
OeNCTByOLWMX TpybonpoBoaax MobbiX MOLLHOCTEN, pasMepoB U
MEeCTOPacnonoXeHnn. B Taknmx MHCTPYKUUSAX yKa3aHo, YTO HY>KHO



npesycMOTpeTb Npu cBapKe: NpeaynpexaeHue npoxura, BeNUMYnHy noTtoka
B Tpybe, TOMNLWMHY MeTanna, Hanmume UTUHIOB, OXNaxaeHne nocne
cBapku, TeMnepaTypbl MeTanna, yCTpOMCTBO OTBOAOB, CXEMY CBapPHbIX
COeaMHEHnI, cogepxnmoe Tpyd n obopyaoBaHus.

[okymeHTaumsa oT NpousBoauTenen 1 katanorn obopynoBaHUs Takke
SBNSATCS UCTOYHMKaMM MHopMaLmMm 0 TUnax u pasmepax NpUMeHsIemMoro
obopynoBaHus. HekoTopble Npov3BoguTenu BoiNyCTUNN NogpobHbie
PYKOBOZCTBa MO NpoBeAeHnto paboT npu ropsidert Bpeske, BKtoYas
NMHbopMaLmo No Bpe3Kke Ha pasnnyHbIX Matepuanax, oLueHke
MECTOMOSOXKEHUS N MPUTOTOBIIEHMSAM, BbIOOPY, YCTAHOBKE (PUTMHIOB U
Opyroro obopynoBaHus, a Takke no 6esonacHocTy. Tak Kak ropsivas Bpeska
TpebyeT cobnogeHnst TEXHUKN 6e30MacHOCTU, OYEHb BaXKHO, YTOObI
Kaxkabll OTOENbHbIA ee MPoeKT Obln NpeaBapuUTenbHO OLEHEH U
aetanuaupoBaH. [Nepen Hayanom paboT AOMKHO ObiTb NOArOTOBMEHO
NMCbMEHHOE onMcaHne Kaxaoun NpoLenypbl Kak rapaHTum, 4To Bce paboTbl
OyayT BbINOMHEHbI Hagnexawmum obpasom.

OCHOBHblE 9KOHOMUYECKME U IKONOrn4eckmne BbIroAbl NPUMEHEHUA ropﬂqeﬁ
Bpe3KM BMECTO BPE3KN C NepeKpbiTnem cnenyrwine:

* HenpepbiBHas paboTa cucTeMbIl: NepeKpbITUE U OCTaHOBKA
MCKIoYatoTCS.

* OTcyTcTBME BLIOPOCOB rasa B aTMOCHeEpYy.

* Wckntoyaetcs peska, gecdopmaunsi U HoBasi CBapka y4acTKoB
TpybonpoBoaa.

* CokpalleHne pacxooB Mo NnaHNPoOBaHMIO U KOOPAUHALMW - BCTPEYN,
pacnucaHusi, OOKYMEHTOOGOopOT, Tpyao3aTparhi.

% [loBbllLleHne 6e30nacHOCTU.

* OrtcyTcTBME 0653aTENBLCTB NO NpeaynpexaeHnto notpebutenen o
BPEMEHHOM MpeKpaLleHn nogayu rasa.

CobniogeHne UHCTPYKLUIA NPU BbINOMHEHUN FOPSYNX BPE3OK NMOMOXET
COKPaTUTb Kak BpeMEeHHbIe 3aTpaThbl, Tak N BEPOSITHOCTb aBapUMHbIX
cuTyauun.

KomMnaHumu-onepatopbl MOryT OLEHUTb 93KOHOMUYECKYIO LienecoobpasHoCTb
nepexoda OT MeToAa BPE30K C MEPEKPLITUEM Ha Fropsiyyo BpesKy crieays
creayoLwmum NATU aTanam:

9tan 1: OnpegeneHue pU3n4eckoro coctosHuA Tpybonposoaa. B
npoLiecce NOAroTOBKM NPOEKTa ropsyen Bpeskn oneparop AOMMKEH And
cobntogeHns TeXHUKM 6e30MacHOCTY MPUHSITL BO BHUMaHWE MakcMMarbHoe
paboyee faBrneHne (B TedeHe BpeMeHW Bpeskn), Matepuman (ctanb, YyryH,
NNacTuk) U COCTOSIHNE OCHOBHOWN TPYObl (BHELUHAS/BHYTPEHHSS KOPPO3Ws,
TONLWMHA CTEHKM). [opAYyo Bpe3Ky MOXHO MPOU3BOAMTbL TOMbKO Ha
TpybGONpoBOAE C XOPOLUMM COCTOSIHUEM TPYyObl. Kpome Toro, Hy>KHO
OLEHWTb yaarneHHOCTb BnvkanLmx 3aaBUKeK, KOTopble MOXHO OyaeTt
NnepekpbITb B aBapuMHON CUTyaLUn, Xenaemblii JuamMeTp BPe3Ku,
cBobogHOe paboyee NPOCTPAHCTBO BOKPYr COEAUHEHWS!, pacrnornoXeHne
APYrux cBapHbIX LLUBOB Ha TpyOonpoBoae, a Takke Apyrue ycroBusl.



MAaTb 3TanoB 3KOHOMU4YECKOMN
OLIeHKN NMPUMEHEeHUs ropsayen
Bpe3KUu

1.

OnpegeneHve uU3nyeckoro
cocTosHusA TpyGonposoga.

[NoacyeT cTOMMOCTU BbINOMAHEHUS
BPE3KU C NepeKkpbITuem.

[MoacyeT CTOMMOCTU BbINOMHEHUS
ropsiyen Bpesku.

OueHKa npubbINY 0T SKOHOMUM
rasa npu ropsiyei Bpeske.

CpaBHeHWe BapyaHTOB 1 OLEHKa
3KOHOMMYECKON LienecoobpasHoCTm
MCMOSb30BaHUA ropsvei BPesKul.

K ToMy xe crnegyeT npoBepuTb HanuMume o6BoAOB, T.K. MHOTUE
TpaHCNopTHbLIE KOMMaHUN BO n3dexaHne nepeboeB B pabote cmeLlatoT
YacTb Harpysku Ha napannenbHble NMHUKM. OYeHb NOoMe3HO CoCTaBreHue
MUCbMEHHOTO NiaHa 1 crefoBaHve emy A HakonneHus MHpopmauum o
npoBedeHHbIX paboTax Ha TpybonpoBoae.

Atan 2: NoacyeT CTOMMOCTU BbINONIHEHUSA BpPEe3KU C nepeKkpbiTueMm.
CTtonmocTb pearibHOro npoeKkTa BKIMOYaEeT NMpAMble 3aTpaTbl, TAKME KaK
Martepuarnbl, o6opy/:|,OBaH|/|e, CBapkKa, KOHTPOJ1b Ka4yeCcTBa, CTOMMOCTb
npoayBku, OYUCTKKU, Tpyao3aTpaTbl U NiiaHnpoBaHue. [ononHuTtensHble
Henpamble, Unn "CKprTbIe" N30EPXKN MOryT BKINO4YaTb B cebsi cTOMMOCTb
nepeKkpbITuA 3aABWXeK, npeaynpexigeHne n0Tpe6|/|Tene|7| O NMPUoOCTaHOBKe
UnNn Bo30OHOBMNEHUM Nofaun rasa, YCTaHOBKY I'IpO6OK N O4YUCTKY
coeguHEHU. OnepaTopbl MOTYT UCMNOJNb30BaTb AaHHble npowennx
nepnoaos And onpeneneHna 3Tnux n3aepxek.

YT06bl YNIPOCTUTL aHanu3, NPeanosnoXum, YTO CTOUMOCTb MaTepuarnos 1
TpyZo3aTpaTt Ha yaaneHue 4actu TpyObl U MOHTaX TPOWMHUKA Npu Bpeske C
NepekpbITUEM CpaBHMMA CO CTOMMOCTbIO MOHTaXa hUTUHIa 1
OCYLLIECTBIEHMS ropsiyelt Bpesky Npu YCroBKUM, YTO OTBETBMNEHNE UMEET
TaKOW e pasMep, YTO U OCHOBHas NUHUS. V3aepxkun, CBA3aHHbIE C
BblOpocamu rasa, NnpoayBKON UHEPTHLIM ra3oM XapakTepHbl TOMbKO AN
BPE3KM C MNEPEKPBLITUEM.

®opmynbl, ncnonb3yemble AN Nogc4eTa CTOMMOCTU BPE3KMN C
nepekpbITUEM, NpuBeaeHbl Ha puc. 3. [oa HU3KMM OaBrneHWeM B AaHHbIX
BbIYMCMEHUSAX MOHUMAETCA OaBreHne Hmke 2 pyHToB Ha aronm? (13,8 kla).

[nsa oueHok HeobxoouM NOA4CHET CTOMMOCTU BPE3KU C NEPEKPLITUEM OIS
HECKOmMbKNX NPOEeKToB B OyayLeM. [lonrocpoyHasa nepcnektuea no3BonuT
npoBecTn 6oree NonHbI CPaBHUTENBHBIN aHaNM3 ¢ y4EeTOM KanuTanbHbIX
3aTpat Ha obopyaoBaHuWe ANis ropsyen Bpeskn npu HeOOXoaMMoCTH
HECKONbKNX BPe30K B TeyeHune roga. Puc. 4 unnoctpupyert, Kak
BbIYUCIIEHUS, NPUBEAEHHbIE HA PUC. 3, MOXXHO MCMOMb30BaTh B
OONrocpoyHon nepcnektuse. NpeacrtaBneHHas cUTyaunsa BKAKOYaeT
HECKOIbKO NMPOEKTOB Ha TPybonpoBoAax C pasHbIMKU pasmepamu 1
nasneHuamu. OgHako, KanbKynauna 3atpaTt gaHa ToNbKo ANs CueHapus C
YeTbIPEXANMOBON TPYOOW 1 y4YMTBIBAET TOMBKO NPSIMblE U3AEPXKKN.



Puc. 3: PacueT cToumocTu Bpe3Ku ¢ nepekpbIiTueM

DaHo:

D = gnametp Tpybonposoaa, ANMbI

T = AnameTp OTBEPCTUS BPE3KN (OIOMMOB) ANsi NEPEKPBLITUS NMOA HU3KUM OaBIEHNEM
[avaMeTp OTBEPCTUS A1s NPoGOoK, ALVMbI

L = paccTosiHne Mexay OTBEPCTUSIMU - AN NEPEKPLITUS MO BbICOKM AABMEHVEM,
dyThI

P = paeneHvie B NUHUW, psia Ans HU3KOrO AaBMeHus, psig - 4715 BbICOKOrO AaBMNEHNS

Ppgas = LieHa npoayBo4Horo rasa, $/teic. yT.? - ncxoas n3 $4/teic. dyT.?

Py = ueHa npupogHoro rasa, $/Teic. dyT.? - ncxoas n3 $3/Tuic. dyT.?

Ce = CTOMMOCTb AOMOMHUTENBHbBIX 3eMIIsIHbIX PaboT (MCNONb30BaTh AaHHBIE KOMMAHWN),
$

Cp = CTOMMOCTb MOAKIKYEHUs 1 paboT Mo npoayeke, $

Cs = cKpblTasi CTOMMOCTb NepeKpbITHS, CM. Npunoxexve, $

Cr = CTOMMOCTb (OUTMHIOB, CM. MpUroxexve, $

Bpemsi, B Te4eHVe KOTOPOro OTKPbITEI OTBEPCTUS = U3 MPOLLIOro OnbiTa (MUH.)
BbluncrieHre NpsiMbIX 3aTpaT:

314D ( ¢pyr” | D?

1. A= nnowaab Tpybonposoaa (pyt?) = 4144 (moﬁsz: 183

2. Vp = 0b6bem Tpybonposoaa (Tbic. yT?) = AL (Tblc' cbyT.BJ
1 000 dyT?

3. Vpgas = 06bEM NpogyBOYHOrO rasa = Vpx2,2 (nepekpbiTue+BocctaHoBrneHne+20%
notepb)

4. Cpgas = CTOMMOCTb @30Ta A9 OYUCTKN = VpgasPpgas

5. Vg = 0obbem noTepu rasa B CUCTEMax C BbICOKMM [aBl1iEHNEM:
L

DZ*P*(»I 000 J*0,372
1 000

Vg (TbIC. YT?) =

Vg = 06bem noTepu ra3a B CMCTemMax C HU3KUM OaBrieHnem:

T2+P+uncno otBepcTun+BpemMs [ yacor
Vg (TbiC.chyT.?) =

60 MUHYT

6. Bblumcnisiem Cg = CTOMMOCTb BbIGpoLLEHHOTO rasa ($) = Vg+Fg

BbluncneHne HenpsiMbIX 3aTpar:
1. Ce = CTOMMOCTb AIOMONHUTENBHBIX paboT Ans Bpesku, $
Cp = CTOMMOCTb NOAKITHYEHMS NpoadyBkY, $
Cs = cKpbITble 3aTpaThbl Ha nepekpbiTue, $
Cr = cTOMMOCTb OUTUHIOB, $
Ci = Henpsimble 3aTpaTtbl, $ = Ce+Cp+Cs+Cs

o~ D

BbluncneHue obwmx 3aTpar:
Crotal = 06LLe 3aTpaThl, $ = Cg+Cpgas+Ci

WcTounuk: Pipeline Rules of Thumb, p.270 and p.278




Puc. 4: lNpeanonaraemMbi cLueHapun U NpMMmep pacyeta
CTOMMOCTU BbIGPOLUEHHOro rasa M O4MCTKU ra3om npu Bpe3Ke C
nepeKkpbITUEM

OaHo:

TpaHCnopTHOW ra3oBoM KoMMaHun TpebyeTcs OCyLLEeCTBUTE MHOMOUYMCIEHHbIE BPE3KY Anst
crieqyoLLmX YCroBuiA:

[vametp TpyGonposoaa, ANMOB (M) 40,1 8(0,2) 10(0,25) 18(0,45)
[HaeneHnve Ha Tpybonposoae, psig (MMa) 350 (2,4) 100 (0,7) 1000 (7) 200 (1,4)

[OnuHa Tpy6onposoaa’, Munb (km)? 2(32) 1(1,6) 348 232

Bpesok B rog?, WT. 250 30 25 15
(1) Bbluncnenus: Vg = O6bem BbIGPOLLEHHOrO ra3a

, L
Vg (TbIC. GoyT.?) = ° *P{1 000}0,372
1 000
4%x350+ (M—J *0,372
Ve _ 1 000 '
1 000
Vg =22 (0,6) TbIC. yT? (ThIC. M°)

(2) Bbluncnenums: Vpgs = O6beM rasa ansi npogyBku *

DL
( 183 '
*2,2

Vpgas (TbIC. q)yTS) =

1 000
4%x2+5 280
v _ ( 183 '
pa%e N 1 000
Vpgas =2 (0,06) Tbic. dyT.? (TbIC. M°)

(3) Bbluncnenus: CToMMocTb rasa, BbIOPOLIEHHOTO M UCTPa4YeHHOro Ha NPoAyBKYy
npu Bpe3ke ¢ NepekpbITUEM

CronmocTb = Cg + Cpgas = Vg*Pg + Vpgas*Ppgas
CrommocTb = (22 Tbic. yT*$3/ThIC. PyT) + (2 ThIC. PYT*$4/THIC. PyT?)
CTommocTb = $74 Ha Kaxpgoe coefiHeHVe Ha 4-410oMOBOM TpyGonpoBoae

' invHa yyacTka TpybonpoBoda Mexay 3aKpbIThiMU 3aBMKKaMU Unv NpoGkamm

2 B chopmyne gormkHa 6biTb AnvHa B doyTtax. 1 muns = 5 280 dyTtos

® MNpeanonoXxeHns OCHOBaHbI Ha OMbITe MNPOV3BOANUTENEN Y MAPTHEPOB NPOrpaMmbI
* B kayecTBe MHEPTHOrO rasa B3AT a30T




Kak 1 B gpyrux cny4yasx, Heo6xoanmMo y4mTbIBaTb OMbIT Pa3NNYHbIX
KOMMaHui, 4Tobbl onpeaenvTb HEOBXOAMMOCTb BbIMONTHEHMS KOHKPETHBIX
paboT C y4eToM peanbHbIX (hakToOpOB MPU BbIMOMHEHNW BPE3KU C
nepekpbITeM. BbileonvcaHHble npoueaypbl y4uTbiBaKOT NULLb obLmne
MOMEHTbI NEPBUYHOM 3KOHOMUYECKOW OLLEHKM Y MOTYT OTNNYaTbCH B
pasHbIX KoMnaHuax. [pyrve aktopbl, cneymduryeckme ons Kaxnon
KOMMaHuu, BKINoYaroT B cebsi yTeuKy rasa yepes 3afBuKKM Ha 0b6omx
KOHLaX NepekpbITUS, KONMYeCTBO NPOOOK, OTBEPCTUI A1 BbiNycKa ras3a u
OYMCTKN, TUM MHEPTHOTO ra3a. B yacTHOCTK, BaXKHO 3HaTb OObLEM YTEUKM,
T.K. 3a4BWXKN Ha Tpybonposogax 60MbLIOro AnaMeTpa MOryT npoTekaTb
O0CTaTOYHO CUMbHO BCreACTBME TOro, YTO M3-3a PEAKOro MCMOofb30BaHus
OHW 3arpsA3HSAOTCA U MPOVCXOAUT YXYALUeHMe U3onsaunn. YpoBeHb YyTeYKN
MOXET CMITbHO BapbMpOBaTh M 3aBUCUT OT TWMa 3a4BWKKM, CPOKa
aKcnnyaTaummn, gaBneHns B TpybonpoBoge u Tvna NnpoaykTa (Cyxou ras
BbI3bIBAET MEHbLLME KOPPO3MIO U 3arpsi3HEHUS, YeM BrnaxHbin). Ecrin
NHAVMBUOyanbHas OLUeHKa napTHepa, OCHOBaHHasi Ha pesyrnbraTax aHHOro
onbiTa NPUMEHEHWS!, CBUAETENbCTBYET 00 3KOHOMUYECKOW
LenecoobpasHOCTH, TO OMNbIT KOMMAAHUN MO YCTPAHEHWIO YTEYEK Yepes
3a0BVIKKN JOMMKEH YYUTbIBATbCA AN NOMyYyeHnsi bonee BbICOKMX
3KOHOMUYECKUX MoKasaTenen.

Artan 3: NoacuyeT CTOMMOCTU BbLINOMIHEHUSA ropsivyen Bpe3ku. [pu
CpaBHeHUW nNpeanornaraemblx 3aTpaT ropsayen Bpesku 1 Bpesku ¢
nepekpbITUEM eQUHCTBEHHbIM CYLLECTBEHHbIM OTINYMEM SIBNSETCS
CTOMMOCTb 060pyAOBaHMSA 451 ropsven Bpeskn. T-06pasHbin OUTUHT Unn
MOTHOOXBATHbIV TPOWMHMK, 3aCIOHKA CTOAT NPUBNM3NTENBHO OONHAKOBO
ONs KaXKaoro 3 METOAO0B, NP YCNOBUK, YTO OTBETBIEHME UMEET TOT Xe
pasMep, YTO U OCHOBHasi Tpyba (TUnbl U1 CTOUMOCTb (OUTUHIOB NPUBELEHDLI B
npunoxeHun). CTOMMOCTb CBapku Ans TPOMHUKA U PUTUHTa TakkKe
cpaBHMMbI. CTOMMOCTM Tpygo3aTpaT Ha obblyHY pe3ky Tpybonposoaa u
ropsiyyto Bpe3Ky JOBOSIbHO Gnn3ku ans Takoro Tuna pabot. CToMMOCTb
06CcnyXnBaHUs HEOOXOOMMO YYUTbIBATb TOMNBLKO NPY ropsiyer Bpeske,
HanpuMep, 3TO KacaeTcsl 3aTOYKM CBepria, PEMOHTA U 3aMeHbl ApYrnx
Y3rOoB.

CyLLecTBYIOT 3eHKepHble MaLUWHbI pa3HbIX pa3MepoB, Hanpuvep, Ans
Bpe3kn ot 3 go 12 arrmos (o1 7,6 go 30,5 cm). [1na Bpesok manoro
anametpa (ot 1 go 3 atonmos (0T 2,5 go 7,6 cMm)) MOXHO nNprnobpectun
bonee geweBble MaWKnHbl. OBbIYHO KanuTarnbHble 3aTpaThl HA
nprobpeTeHne o0b6opyaoBaHUS ANs ropsyet Bpe3Kku, NCrorb3yeMoro
GONbLIMHCTBOM TPAHCMOPTHLIX ra30BbIX KOMMNAHWIA A5 OTBETBIEHWUN
Hauboree pacnpocTpaHeHHbIX paaMepoB, konebntotes ot $13 200 oo
$23 000.

CTtonmMocTb 060pyaoBaHUs - 3TO eANHOBPEMEHHbIE KanuTarnbHble 3aTpaThl,
amMopTuU3aums Nno KOTOPbIM NMPOUCXOANUT B TEYEHME CPOKa SKCMyaTaLum,
06bI4HO 15-20 neT. JormkHO ObITb YY4TEHO, Kak YacTo obopyaoBaHue byaeT
ncnonb3oBaHo B Gyayliem. [1ns aToro Heo6xoaAMMo NPoOBEPUTL MO MPEXHEN
AOKYMEHTaLMN, Kak YyacTo Aenanuncb nogobHble OTBOAbI PaHbLUE.

BeposaTHee Bcero, KoMnaHus, NPOM3BOASLLAS HECKOIbKO ropsiyMx BPE3OK B
rog, COYTET BbIrOAHbIM NpuobpeteHne obopynoBaHns U 0bydeHune
nepcoHana, Hanpumep, ansa pasmepos o 12 grormos (30,5 cm). Takue
paboTbl 00LIYHO MpoLle 1 TPebYT MEeHbLUUX 3aTpaTt Ha oby4veHune, Yem
paboTbl Ha Bonblmx AnameTpax. [Ang 6onee peakux Bpe3ok 6onbLImnx
ANaMeTpOB KOMMaHUsi MOXET nocynTaTb 6onee BbIrogHbIM NpuBReYeHne
nogpsayuka ¢ obopygoBaHnem 1 nepcoHanom. bonbLMHCTBO
npou3soanTener NOCTaBnsAT BCe Heobxoanmoe 06opyaoBaHme, BKYas
CBEepnuIibHble MaLLWHbl, PUTUHIN, 3aCNOHKN, 3€HKEPbI 1 OKa3bIBatoT YCryru
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no pemoHTy. Kpome Toro, 60MbLUINMHCTBO NPOU3BOAMTENEN MOTYT
OCYLLECTBUTb pedkue Buabl paboT unv caate 06opyaoBaHne B apeHay.
CamocToATeNbHO OCYLLECTBISS HEKOTOPbIEe BUAbI paboT, Takne Kak
3eMrisiHble paboTbl, CBapka, 3aMeHa KpaHOB, MOXHO CHU3UTb 3aTpaThbl Ha
npurnalleHve noapsiaYMKoB.

an/I pacCcMOTpeHUN anbrepHaTBbl HAEMa nogpAagvYmnKka nokyrke
O60pyﬂ,OBaHl/IF| anda ropﬂqe|7| Bpe3Ku crnenyet ydnTbiBaTb Takne napameTpbl
pr6onposop,a, KaK TOsMHa CTeHOK, MaTtepuarn pr6b|, naBleHne n
TemMneparypa B JIMHUN. KomnaHuna gomkHa oLeHUTb, HAaCKOMNbKO 4acTo oHa
6y,£|,eT MCnosfb30BaTb 060pWJ,OBaHMe, CMOXET I OHa ornpaBaaTb MOKYIKY,
O6CJ'Iy)KI/IBaHI/Ie O60py,D,OBaHI/IF| n 06yquMe nepcoHana.

B Tabnuue puc. 5 npeactaBneH ypoBeHb CTOMMOCTU ropsiden Bpe3kun npu
rokynke obopynoBaHus U NpU UCNONb30BaHUM NOCTOPOHHUX YCHYT.
lMokasaHHasi CTOMMOCTb BKItOMaeT BCe MaTtepuarbl, OAHaKo, Kak OTMEeYeHo
BbllLIE, HE YYTeHbl AONONHUTENbHbIE 3aTpaThbl HAa paboTy u obenyxMBaHue.
MpousBoanTenu yTBEpXKOakoT, YTO 3aTpaThbl Ha paboTy 1 obcnyxnBaHne
BapbMPYyHTCS B O4EHb LUMPOKMX Npeaernax, B 3aBMCMMOCTU OT KONn4yecTsa
npou3BedeHHbIX BPE30K U NpodyeccuoHanmama nepcoHarna.



Puc. 5: CtonMocTb ropsiuent Bpesku

Pa3amep oTBoaa Kanimanie saparte, § Cronmocts SK;TJ;)V::ZCLITA "
P Via, CTOPOHHETo 6 yaraul
AOVMbI obopynosaHue' | MaTepuarbi cepaica, $ % C”Y”(V'BaHV'ﬂ$
o6opynoBaHms,

Manersive | 43 500 - 23 000 - - 500 - 5 000

Bpesku (<12")

BorbLuvie Bpesku 100 000 - ) 5 ) )

(>12") 200 000° 2000-9 120 1000 -4 000

" ObopynoBaHue ans ropsivert Bpesku MoxeT npopabotatb ot 5 go 40 net. KomnaHus
MOXET BbIMONHsATL okoro 400 HeGOmMbLLMX BPE30K B rof.

2 MHorve koMnaHun HanayT 6onee BbIroAHBIM HaHATL NOAPSAYNKA AN GOMNbLUMX BPE3OK, U
TakuM 06pasoM He MOHeCYT 3TUX 3aTpar.

[MpumeyaHve: gaHHbIe NPEOOCTaBIEHbI MPON3BOAUTENAMU O60py,CLOBaHI/Iﬂ 1 oneparopavu
ropsyen Bpesku. YuTeHbl TOMbKO LieHbl HA Hanboree S3KOHOMUYECKM BbIrOAHbIE onepauun.

B tabnvue puc. 6 nokasaHbl 3aTpaTtbl HA 0O0PYAOBaHKE, ero OOCHyXMBaHNE
1 onnary NoapsiAYMKOB ANnd npegnonaraemoro ocylecterenms 320 Bpesok B
rog no nnay, NnpuBeaeHHoOMY Ha puc. 4. lNogpasymeBaeTcs, 4To
4-gronimoBble, 8-aronmoBble 1 10-gronmoBbie Bpesku (Bcero 305 Bpes3ok)
OyayT npou3BeneHbl COBCTBEHHBIMU ClaMn KOMNaHun. Heckonbko pas B
ro Npom3BoasaTCcs Bpe3kn aunamerpom 18 gronmos nnv 6onee (Bcero 15
BPe30K). [1ns OCyLLEeCTBNEHUsS] TaKUX BPE30OK OyAeT HaHAT NogpsauukK.
CronmocTb 060pyaoBaHUS BKAKOYAET MOKYMKY OBYX MarneHbkux (MeHee 12
OKMMOB) YCTAHOBOK 5151 Bpe3ku. B pamkax gaHHOro otyeta Anis aHanmaa
3aTpaTt No npeanoniaraemMomy CLieHapuo UCNosb30BaHa CpeaHsisi CTOMMOCTb
MOKYMKW, 0BCNY>X1BaHUSA U KOHTpakTa ¢ nogpsigyvkomM m3 puc. 5. Vcxoas us
3TUX NPEANONOXEHWN, NTOroBasi CTOMMOCTb 060pyA0BaHNsi COCTaBNsET

$36 200, ctoumocTb aKkcnnyaTauum u obcnyxmeanus $5 500, cToumocTb
yenyr noapsiguvka $37 500.

11
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npepnonaraemMoro cueHapus

Puc. 6: OueHo4yHasi rogoBasi CTOMMOCTb ropsiuMx Bpe3oK Ans

OaHo:

[oMoB 1 6onee)
BbluncneHue:

CTommocTb oGopyaoBaHus 3a eanHmuy = $18 100'
CTOMMOCTb 3KCMnyaTaLmm 1 06CyKUBaHUs Ha eauHuLy obopynosaHus = $2 750
CToMmoCTb ycnyr nogpsiayvka Ha Bpesky = $2 500
Konn4ecTso ycTaHOBOK A5t Bpe3ku = 2

KonunyecTBo Bpe3ok, BbIMOMHEHHbLIX CTOPOHHEN opraHu3aumen = 15 (Bce Bpeskn 12

WTorosasi ctoumocTb o6opyrosaHust = $18 100 « 2 = $36 200
WToroBasi CTOMMOCTb aKcryaTaumm 1 obenyxmearusa = $5 500
CroumocTb ycnyr nogpsiguunka = $2 500 = 15 = $37 500

' CpegHss CTOMMOCTb M3 puc. 5

OT1an 4: OueHKa NpUOLIIN OT 3KOHOMMM ra3a npu ropsiyer Bpeske.
Puc. 7 nokasbiBaeT, KakoBa 3KOHOMMWS OT NpeaoTBpaLLeHMs NoTEPb
MPUPOOHOrO rasa v UCKIKYEHUs 3aTpaT Ha NPOOYBOYHbIN MHEPTHBIN ra3 3a
CYET MPUMEHEHMS ropsiven Bpe3kn Ha TpybonpoBogax manoro 1 6onbLworo
anametpos npu 320 Bpeskax B rog. BennumvHa akoHOMUM BblYKCIiEHa C
MOMOLLIbIO POPMYI pUC. 3 C y4ETOM KonmMyecTBa Bpe3ok B rogd. OcHOBHast
39KOHOMMS OT 3aMeHbl BPE3OK C NEPEKPbITUEM Ha ropsiive BPe3Ku - 3TO
3KOHOMUS OT MPEeAOTBpaLLEHNst BbIBPOCOB NPMPOAHOIO rasa.

Puc. 7: OueHo4Has rogqoBasi 3SKOHOMUA rasa AnAa npegnosiaraeMoro

cueHapwusi
Obuasn
. ; OKoHOMUS OKOHOMUSI O4YNCTHOTO
CueHapuii Bpesku Konu- ) 3KOHOMMUSI
npUpoaHoro rasa rasa 5
4ecTBO rasa
BPE3OK | Thic. hyT.?| ThIC. hyT?| ThIC. YT | ThIC. PYT.?
Tpy6onposoapl BTOO | (Tbic. M®) | (TbIC. M°) (TbIC. M®) (TbIC. M®) $
Ha Bpes3ky B rog Ha Bpesky B rog
4 [oMOoBbIN
Tpy6onposog 350
chyntos va moiim 24 | 250 | 22(06) | 220 | 2005 | 290 | 18500
. (155,7) (14,1)
MIa), yyacTok onvmHon
2 munm (3,2 km)
8 [oMOoBBIN
Tpy6onposog 100
chyHTOB Ha Atoim (0,7), 30 13(0,4) | 390 (11) 4(0,1) 120 (3,4) 1650
Y4acCTOK OnMHON 1 Munsi
(1,6 km)
10 AorMoBbIn
Tpy6onposog 1 000
hyHTOB Ha oM (7 25 589 1 14725 1 49 05) 475 1 45075
. (16,7) (417) (13,4)
MrMa), yyactok gnmHomn
3 mynun (4,8 km)
18 OorMoBbIN
Tpy6onposog 200
chyHTOB Ha aoii (1,4 15 | 25572 | 385 | 41012 615 | 13935
y (108,3) (17.4)
MrMa), y4acTok anmHom
2 munm (3,2 km)
24 440 1710
Bcero B roq 320 (692,1) (48.4) 80 160

1 Pasmepbl 1 KONMYECTBO BPE3OK U3 CLEHapUS, MPMBEOEHHOMO Ha puc. 4.
2 Ha npumepe 4 ONMOBOIN BPe3ku 13 puc. 4.
3 Mpw ueHe npupoaHoro rasa $3/Tbic. Gyt ($106/TbiC. M) U LeHe UHEPTHOTO rasa $4/Tbic. dyT.?

($143/tbIC. M°).




OT1an 5: CpaBHeHMe BapuaHTOB M OLleHKa 3KOHOMUYECKOWN
Lienecoo6pa3HOCTN UCTONIb30BaHUA ropsivuen Bpe3ku. DKOHOMUYECKUIA
aHanua, NpMBEAEHHbIV Ha puyC. 8, MOKa3bIiBaeT pasHuLy B 3aTpaTtax 1 Bbirogbl
MeXay MeTogamu ropsiveri Bpe3ku 1 BPe3KM C NepekpbiTueM Aans
npegnonaraemoro cueHapus ¢ 320 Bpeskamu B rod. 3HaunTenbHble 3aTpaThl
MPUXOAATCS Ha MOKYMKY, SKCniyaTauuio 1 obcnyxmnsaHne obopynoBaHvs ansi
ropsiden Bpeskv u/vnv onnaty ycnyr nogpsigyuka. B cueHapum yuteHsl oba
BMAa 3atpart: npuobpeTeHre OByX YCTAHOBOK AMs ropsiyern Bpeskn 3a

$36 200 ana manbIx pasmMepoB 1 onnata paboTbl NoapsaYuka 3a15 Bpesok
GonbLumx pasmepos ($37 500 B rog). O6cnyxuBaHNe KynneHHOro
obopynoBaHus ans ropsyeit Bpesku obxoautcsa B $5 500 B roa. IToT pacyeT
npuBeaeH Ha puc. 6. HekoTopble cTaTbn pacxogos, TakMe Kak CTOMMOCTb
UTMHIOB, 3aABWXEK U Tpygo3aTpar, Obinv 3agaHbl OAMHAKOBbLIMY Arsi 000Ux
Cry4yaeB 1 MO3TOMY UCKIOYEHbl U3 AaHHOro aHanu3a. bonee getanbHbIN
aHanm3 MOXHO MPOBECTM C YYETOM CrneundUYHbIX AN KaXa0N KOMNaHum
"CKpbITbIX" PacXo4oB C UCNOMNb30BaHMEM puC. 3.

3HaunTeNbHas 3KOHOMMS 3aKIYaETCH B NpedoTBpaLleHUN BbIOPOCOB
NPUPOLHOrO rasa v 3aTpaT Ha MPOAYBOYHbIA MHEPTHBIN ra3 Npu Bpe3Ke ¢
nepekpbiTeM. Kak nokasaHo Ha puc. 7, COKOHOMIIEHHbIE 3a rog

24 440 Tbic. yT.? (684 ThiC. M°) NpUpoaHoro rasa crosaT $73 320 B roa npu
LeHe Ha ras $3 3a Tbic. dyT.? ($106 3a Thic. M°). COKOHOMIEHHbIE

1 710 Tbic. GoyT.* (48 TbIC. M*) MHEPTHOIO rasa B roa cToAT $6 840 npu LeHe
asota $4/tbic. dyT.? ($143/TbIC. M®). UTOroBas Bbiroga coctasnseT $80 160.
JononHuteneHas Bbiroga oT NpefoTBpaLLEHMs YTEYKM rasa vYepes
GrnokupytoLLme 3a0BWKKM TpybonpoBoaa B NPOLIECCE BPE3KN C NEPEKPLITUEM
elle GorbLue YyCUnMT 3KOHOMUYECKUIA 3CPdEKT OT MPUMEHEHMS ropsvei
BPE3KN.

Puc. 8: DkoHOMMYeCKM aHanu3 3aMeHbl BPE3KU C NepeKkpbIiTUem
Ha ropsiyyro Bpe3Ky

fop 0 log 1 lop 2 log 3 lon 4 oo 5

KanutanbHble 3atpartsl, $| (36 200) 0 0 0 0 0
Yenyrv nogpsiguvka, $ 0 (37 500) | (37 500)| (37 500)| (37 500)| (37 500)
CroumocTb

aKkcnnyaraumm un 0 (5500) | (5500) | (5500) | (5500) | (5500)

obenyxueanns, $

O61LLas CTouMoCTb, $ (36 200)| (43 000)| (43 000)| (43 000)| (43 000)| (43 000)

OKOHOMUS Ha

73320 | 73320 | 73320 73 320 73 320
npvpoaHom rase, $

OKOHOMMS Ha IHEPTHOM 6840 | 6840 | 6840 | 6840 | 6840

rase, $
YucTasn Boiroga, $ (36200)| 37160 | 37160 | 37160 | 37 160 37 160
Mepuiop okynaemocTtu

12
(vec.)
IRR 113%
NPV $104 665

ucTas npvBeaeHHas CTOUMOCTb VCXOAs U3 CTaBKM AUCKOHTUPOBAHMWS o H
"Yucra eneHHas ctoumocTtb (NPV) nexo, 3 cTa CKO oBa 10% Ha 5
ner.
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B 3akntoueHne oTMETMM, YTO METOA ropsidert Bpesku okasarncsi bonee
9KOHOMMWYECKM BbIrOOHbBIM, YeM METOA BPE3KU C nepekpbiTneM. Jaxe B
cnyyasix, Korga cucteMa BCce paBHO AOSMKHA ObITb NepekpbiTa, MeTos
ropsiien Bpesky No3BONsSET CIKOHOMUTL Bpems 1 cpeactsa. OTMeTM, 4To
METOA, ropsiyert Bpe3ku NPUMEHSICS HEKOTOPbIMU KOMMaHUSIMN He 13
COOBPaKEHMIN IKOHOMMM ra3a, NO3TOMY OOBOA, YTO MpU 3TOM eLle
COKpaLLlaeTcs SMUCCUST METaHa, MOXET CnocobCTBOBaThL NMPUMEHEHWIO
ropsiyen Bpeskn B CambiX pasHOOOpasHbIX 06CTOATENbCTBAX.

OnbIT 04HOro U3 NOCTaBLUNKOB

OpvH nocTaBLuK coobLaeT, YTo Anst TPaHCMOPTHOWM ra3oBOW KOMMaHUN AeHb
paboTbl 36-atorimoBoro Tpybonposoga npu aaeneHmn 1 000 oyHTOB Ha AonM?

(7 MMa) ctout $365 000. Bpeska ¢ nepekpbITUEM 3aAMET OKOJIO 4 OHEN U
obongetca B 1,5 munnuoHa gonnapos 6e3 yyeta CTOMMOCTU BbIOPOLLEHHOrO rasa.
lopsiyas Bpeska No3BonuT nsbexarb (MHAHCOBbIX MOTEPb 3a CHET HEMPEPLIBHOW
nogauyv rasa.

a3onpoBoAbl, Kak NPaBKIIO, AOMNOMHATCA HECKOMNBKUMM OTBOAAMM B TOf.
MprMeHeHMe ropaYrX BPe30oK MOXET CrocOoBCTBOBATL COKPALLIEHUIO SMUCCUM
MeTaHa 13 ra3onpoBOAOB M NOBbILLEHNI 3KOHOMUYECKOW 3dEKTUBHOCTM
pabor. [lanee kpaTko 0606LLUEH OMbIT MPUMEHEHMS! NapTHeEPaMm 1
nocTtasLMKamy 060pyaoBaHNA A4S ropsdeit Bpesku.

* [opsiyasi Bpeska UCMonb3yeTcs ra3onepekaqnBaroLuMm KOMNaHUsaMm Ha
NPOTSHKEHUN AeCATKOB NeT. OUEHNB 3KOHOMUIO ra3a, Nony4aemMyo npu
MCMOMb30BaHNM 3TOTO METoAa, MOXHO PEKOMEHA0BATb €€ NPUMEHEHME
BO MHOTMX CIy4asiX, B KOTOPbIX paHbLle OHA He UCMomnb3oBanachb.

* MecTo oTBOAA A0MKHO ObiTb HEKOPPOOMPOBAHHBIM, HE OOIMKHO
cofepaTb BbIGOMHBI UM OTCIOEHUS.

* [opsauyto Bpesky He crieqyeT NpPou3BOAUTL B HEMOCPEACTBEHHOM
BnM3ocTy OT BpallatoLLerocss 060pynoBaHNsa UMM aBTOMaTUYECKUX
KOHTPOIbHbIX 3a0BUXKEK, ecrnv 3To 060pyaoBaHMe He 3aLLMLLEHO.

% [Insi Bpe3ok Ha cTarnbHbIX Tpy6ax UTUHIN NPMBapUBAOTCA K OCHOBHOW
TpyGe. OgHako, Npy Bpeske B YyryH PUTUHIM U3 acOoLEMEHTA Ui
©eToHa He MOoryT ObITb NPMBAPEHbI K OCHOBHON Tpybe. B Takmx cny4vasnx
cnenyeT NPUMEHSATb anbTepHaTVBHbIE TEXHOMNOMMN MPUCOEANHEHWS
UTVHra, Takme Kak YyryHHbIN 06XKMMHOWM pyKaB UITN XOMYT.

* [lpu paGoTe ¢ NNACTUKOBLIMU CUCTEMAMM MOMb30BaTESb JOMMKEH
y6eauTbCsl B TOM, YTO (OUTUHI COBMECTUM C AaHHbIM TUMOM MiacTUKOBOW
TpyGbl U YTO BbIOpaH NpaBWmbHbIA METOA coeanHeHust. MNponssoanTenm
MOCTaBMSAT PUTUHIY NOYTU AN BCEX TUMOB MIACTUKOBBLIX CUCTEM.

* Ecnv komnaHus 4o 3TOro He NpoBOAWIIa ropsiunx Bpesok, npoueadypa
JomkHa BbITb AeTanbHo npopaboTaHa, a nepcoHan obyyeH.
Ob6s3aTernbHO HYXKHbI MHCTPYKLMUM Ha CriyYaii BO3MOXHOIO NMPpoXura urm
TMOPOKPEKUHIa B MPOLIECCE CBaPKM.



Bce oGopynoBaHme JOMKHO COOTBETCTBOBATL MUHUMASTbHBIM
TpeboBaHNAM MHAYCTPUANbHBIX 1 FOCYAAPCTBEHHbIX CTaHAAPTOB MO
[aBreHuto, TeMnepaType 1 YCIroBUsSIM SKCTTyaTaLuu.

3a nogpobHbIMU MHCTPYKUMSAMUY cneayeT obpallatbes K
MHAYCTpUanbHbIM 1 doeaeparnbHbIM Kogam 1M cTangaptam (Hanpumep,
ASME B31.8, API 2201, API 1104, API D12750, 49 CFR 192).

HeobxoanMo NpoKOHCYNETUPOBATLCS C NMPOM3BOANTENAMMU (DUTUHIOB UM
o6opyaoBaHus, UCMONb3YeMOro Arisl ropsiveit Bpesku, B criyyae, ecnm
Temnepatypa, AaBreHne, Matepuar, U3 KOTOPOoro M3roToBMeHb! TPyobl,
WM OMaMeTp BPEe3KW HETUMUYHbI AJ151 CUCTEeMbI orepaTtopa.

% [aHHble O COKpalleHnn aMmmccmmn MmetaHa, CBA3aHHble C MPpUMEHEHNEM

ropsiumx BpPe3oK, CrieqyeT BKMYaTh B rogoBoi oTyeT nporpammbl Natural
Gas Star.
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3apBWKKKU. [1ns ropsiuelt Bpesky UCMOosb3yHoT, Kak NMpaBuIio, NOSHOCTbIO
OTKpPbIBAIOLLMECS LLIAPOBbIE UMW KIMHOBbIE 3aABVKKA. MocTaBLLUMKM Tpy6
MOTYT NPeaoCTaBUTb LieHbl Ha 3aABWKKM 1 OUTUHTA, ECIIN UM AaTb NOMHYH
MHbopMaLmio: pasMep Tpybbl, pa3Mep oTBoAa, TUM NpoaykTa B

TpyGonpoBozae, AaBrieHne 1 Matepuarn.

TpoNHUKN/PUTUHIN. ECTb HECKONBKO PasnUYHbIX TUMOB CBapHbIX 1
MeXaHNYeCKNX (PUTUHIOB, NPUrOAHBLIX AN1S ropsiven Bpesku, BKIoYas
BENAoneT, pe3bboBoN peseL, LUTyLep CO CKOCOM, TPOMHVMK Uiu
MOMHOOXBATHYO CcKOOY. CaMblii 0ObIYHBIA PUTUHT AN BPE3KU - 3TO
pa3beMHbIV YyryHHbIN pykaB. LieHa o6bl4HO BapbUpyeT B 3aBUCUMOCTM OT
pa3mepa, mowHocTu conaHua (ANSI/gaBneHne) n apyrmx xapakTepucTuk.
TUNWYHbIE LieHbl HA PUTUHIM OT NPOU3BOAUTENEN NPEACTaBIEHbI HUXE.

TD Williamson - LieHbl Ha NONHbIN pa3beMHbIN TPOMHUK, $

Pasmepsbl (Tpyba x oTBOA), At0NM

16" x 16" $2 000
18" x 18" $3 000
20" x 20" $5 000
24" x 24" $6 000
30" x 30" $9 000
40" x 16" $2 500
60" x 16" $2 500

96" x 96"

LleHa ana mowyHocTn donaHua 300#.
Ectb dputnHrm ¢ pnaHuamm Ha 150#, 400#, 600#, 900# n 1500# 1 pasmepamu ot 1" x 1" o

Topaz - LleHbl Ha TPOWMHUK, $

Pasmepsbl (Tpyba x

MoLwwHocTb donaHua

MoLuHocTb dnaHua

MoLwuHocTb donaHua

oTBOR), AA0NM 150# 3004 600#
2"x 2" $386 $399 $443
4" x 4" $407 $428 $481
12" x 12" $1 394 $1 484 $1 624
20" x 20" $3 645 $3 857 $4 290
12" x 4" $1 248 $1 251 $1 347
20" x 8" $1428 $1 468 $1 521

Tarke eCcTb (PUTUHIM OpYrMX pasmMepoB.
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Topaz - LleHbl Ha NoNHoOXBaTHYo ckoby, $

Pasmepbl (Tp¥6a X 0TBOA), YacTs 1 Uacts 2
AtoriM
2"x 2" $227 $189
4" x 4" $227 $189
12" x 12" $645 $539
20" x 20" N/A $1 306
12" x 4" $594 $495
20" x 8" $1 303 $1 076
40" x 16" N/A $3493

Takoke ecTb (PUTUHIV NS APYrvX pasMepoB.

OavH 13 BO3MOXHbIX BUOOB CKPbLITLIX 3aTpaT npu Bpe3ke C NepPeKpbITUEM -
3TO OMoBeLLeHMe noTpebutener Npu oTCyTCTBUM AONOMHUTENBHOIO
NCTOYHMKa rasdocHabxeHus. MNpoueaypa nogpasymeBaeT ABa BU3MTa 4ng
nepekpbITUs 1 BO306HOBMNEHUSA cepBuca. Kak npaBumno, BU3UT K O4HOMY
noTpebuTento B Xunom cektope 3aHmmaet oT 15 go 30 MuHyT, B TO BpeMsi
KaK BU3UT K KOPMOPaTUBHOMY KIMMEHTY OTHUMET OKoso Yaca. CornacHo
OaHHbIM Bropo Tpygoson ctatuctukn CLUA, 3apnnata cotTpygHvka no Takomy
BUAY OeATenbHOCTM cocTaenseT okono $9,75/4ac.

CtoumocTb BkItoueHus = [(KonmdecTBo yacTHbix nuu) * (0,38 vaca)] +
[(konn4yecTBO KoprnopaTUBHbIX KNeHToB) * (1 yac)] * $9,75/uac.

BbinonHeHne Bpe3Kn C nepekpbiTnem He Bcerga BO3MOXHO B TEHEHUNE
XXernaemoro BpeMeHu. YTtobbl NnepeKkpbITb JIMHUKO, MOXET ﬂOTpe6OBaTbCﬂ
AononHnTenbHoe nnaHnpoBaHne HeoOXoANMbIX 3eMMSIHBIX Y MOHTaXKHbIX
pa60T, ornoseLleHne KrnnmeHToB 1 onsarta BHeYypPO4HbIX YaCoB. ICay” 3arparbl -
nepemMeHHble N 3aBUCAT OT KOMMNaHUN U BHYTPEHHUX C*)aKTODOB.

CyLiecTBytOT 1 Apyrne AONONHUTENbHbIE 3aTpaThbl, TAKMe Kak NiaHMpoBaHue,
06bem paboThbl, KONMMYECTBO BHEYPOYHbIX YacoB M pekrama, Kotopble
crneumduyHbl 415 KaXa0n KOMNaHUM 1 He SIBASIOTCA MPEAMETOM OaHHOro
nccnegoBaHns. 3TW 3aTpaTtbl MOXKHO OLEHUTL MO OMbITY MPOLUSbIX BPE3OK.
HeobxoaMMOo 03HAaKOMUTLCS C OTYETaMM NPOLUMbLIX PaboT, YTOObI
onpefenuTb, Kaknux 3aTpaT MOXHO 13bexaTb, BbINOIHSS ropsiyve Bpesku
BMECTO BPE30K C NMepeKpbITUEM.
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